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==========

Adolescent (or teenage) pregnancies have been documented to have adverse effects for both the mother and the child. Pregnant adolescents may face obstetric complications including preterm delivery, anemia, and hypertension \[[@CR1]\]. Babies born to adolescent women may also experience health problems, such as premature birth and low-birth weight, severe neonatal conditions, and stillbirths \[[@CR2]--[@CR5]\]. Premature birth and low birth weight are also contributing factors to illnesses and conditions that are only recognized later in adulthood for the child, including epilepsy, mental retardation, autism, and dyslexia \[[@CR1], [@CR6], [@CR7]\]. There tends to be high social and economic costs to teenage childbearing for both adolescents and society. Adolescent pregnancies often carry a high degree of social stigma depending on the social context, have higher sociodemographic risk factors, and pregnant adolescents are at increased risk of social isolation and abuse \[[@CR8], [@CR9]\]. The estimated difference in the cost with having a child before age 20 versus having a child at age 20 or 21 in the United States was 9.4 billion dollars \[[@CR10]\].

According to the World Health Organization, 16 million adolescent girls give birth yearly, about 11 % of all worldwide births \[[@CR11]\]. Teenage birth rate varies greatly between countries. For example, in the United States the teenage birth rate is 26.6 per 1000 women in 2013\[[@CR12]\], while in Canada the teenage birth rate is 13.5 in 2010 \[[@CR13]\]. Within countries, there exists variation in adolescent pregnancy rates across racial and ethnic groups, and regions. The highest teenage birth rates in Canada were reported by Nunavut (104.7 per 1000), the Northwest Territories (37.5), and Saskatchewan (34.4). The lowest teenage birth rates in Canada were reported in British Columbia (9.6), Quebec (9.8) and Ontario (10.5).

Almost all studies tend to focus only on unintended adolescent pregnancy and designing programs tailored to the needs of these women, and working towards taking steps for the prevention of future unintended adolescent pregnancy. However, despite the adverse effects strongly associated with adolescent pregnancy and childbirth, not all adolescent pregnancy is unwanted. A significant proportion of adolescent pregnancies is wanted and may even be planned. The proportion of intended pregnancies among adolescents varies greatly, and is lower in developed and wealthier countries like Canada and the United States \[[@CR14]\]. In developing countries, proportion of planned pregnancies among pregnant adolescents ranges from 42 % in Columbia to 93 % in Egypt \[[@CR14]\]. Studies conducted in the US noted the presence of racial differences between pregnant adolescents who did not want to become pregnant and pregnant adolescents who wanted to become pregnant, with increased representation by Hispanic-Americans and African-Americans (compared to Whites and Asians) in the latter group \[[@CR15], [@CR16]\]. Studies have also shown the distribution of unwanted and wanted adolescent pregnancy to correspond with differences in physical environment, population characteristics and cultural norms \[[@CR16]\]. Adolescent intention of a pregnancy is important for both the wellbeing of the mother and the child, as unintended pregnancies are found to have adverse effects. A recent systematic review found that among unintended pregnancies, significantly increased odds of low birth weight and preterm births were reported \[[@CR17]\]. Furthermore,lower pregnancy intention has been found to predict initial difficulties in parenting and high childbearing regret has been found to be reciprocally related across time with parenting stress \[[@CR18]\].

To date, there has been no study conducted at the national level in Canada that looks at wanted pregnancies among adolescent girls. The objective of this study, therefore, is to examine the characteristics and traits of adolescent women throughout the provinces of Canada who wanted their pregnancy. Results can be used to create programs and develop supports tailored to the needs of adolescent women who wanted to become pregnant.

Methods {#Sec2}
=======

Database {#Sec3}
--------

Data was obtained from the secondary analysis of the 2006 Maternity Experiences Survey (MES), sponsored by the Public Health Agency of Canada and conducted by Statistics Canada. The MES utilizes a target population selected from the 2006 Canadian Census of Population. The birth cohort was selected from February 15, 2006 to May 15, 2006 for women living in the provinces and November 1, 2005 to February 1, 2006 for women living in the territories[1](#Fn1){ref-type="fn"}. Women eligible to participate in the study included women who were at least 15 years of age at the time of the infant's birth, who had a singleton live birth and lived with their infant during the time of their interview. Women excluded from the study were mothers who lived in First Nations reserves[2](#Fn2){ref-type="fn"} or institutions during the time of the survey. Data collection was obtained through a computer-assisted telephone interview, lasting approximately 45 min. Interviews were conducted by female professional Statistics Canada interviewers who were trained on the purpose of the study and protocol for questionnaire administration. Interviews were conducted 5 to 10 months post-partum for women living in the provinces and 9 to 14 months post-partum for women living in the territories. Ethics approval and informed consent was not required to obtain as this was not a clinical study and was based on secondary data analysis of the MES. The MES was presented to Health Canada's Science Advisory Board, Health Canada's Research Ethics Board, and the Federal Privacy Commissioner \[[@CR19]\]. The design and methods of the MES has been previously described elsewhere \[[@CR19]\]. For the purposes of this study, the present study sample was restricted to adolescent women, defined as women who were between 15 and 19 years of age at the time of the infant's birth.

Outcome {#Sec4}
-------

The main outcome of this study was the adolescent woman's pregnancy intention. This variable was derived from the question "Thinking back to just before you became pregnant, would you say you wanted to be pregnant...?" and response categories included: sooner, then, later, or not at all. Women who reported wanting to become pregnant "sooner or then" were coded as having an intended/wanted pregnancy and women wanting to become pregnant "later or not at all" were coded as having an unintended/unwanted pregnancy.

Independent variables {#Sec5}
---------------------

The potential characteristics for intended pregnancy among adolescent women included: 1) socio-demographic factors: age, aboriginal status, place of residence (urban versus rural), immigration to Canada, level of education, and presence of partner or significant other; 2) maternal health characteristics: previous depression diagnosis, and experience with violence over the last two years; and 3) pregnancy-related characteristics: cigarette smoking prior to pregnancy, alcohol use prior to pregnancy, and drug use prior to pregnancy. All of these variables, with the exception of experience with violence, were assessed using specific questions in the MES. The variable of experience with violence was based on a series of 10 questions about the mother's experience with any form of physical or sexual violence. Women who responded yes to any question in the series were coded as having experienced violence or abuse.

Statistical analysis {#Sec6}
--------------------

The prevalence of intended pregnancy among adolescent women was estimated through survey weights created by Statistics Canada and provided with the MES data set. Normalized weights, applied at the bivariate level were used to examine differences in the characteristics of intended pregnancy among adolescent women. Chi square tests were used to assess the association between the different levels of characteristics and intended pregnancy. Odds ratios (OR) and 95 % confidence intervals (95 % CI) were performed for all variables. To account for the complex sampling design, bootstrapping was performed to calculate all of the 95 % confidence estimates. A logistic multivariable analysis was performed for all variables found to be significant at the bivariate level. The sample sizes reported in this manuscript were derived from normalized weights, weighted to represent a larger population. All analyses were computed with Stata Data Analysis and Statistical Software (version 13.0), and set at alpha \<0.05 for two-tailed test for statistical significance.

Results {#Sec7}
=======

The sample size for the MES study analyzed was 290, weighted to represent 2224 Canadian adolescent women. Table [1](#Tab1){ref-type="table"} presents the unadjusted and adjusted associations between intended pregnancy and potential characteristics, among adolescent women. A variety of sociodemographic, maternal health, and pregnancy related variables were examined. Of the 11 variables examined in the analysis, only five variables remained significant in the adjusted model.Table 1Estimated prevalence and characteristics of an intended pregnancy among adolescent women based on a national survey of Canadian women (*N* = 290)Sample SizeIntended PregnancyUnadjusted Odds RatioAdjusted Odds RatioN^a^(%)OR (95 % CI)^b^OR (95 % CI)^b^Socio-demographic CharacteristicsAge (years)\*\* Old Teen (18--19 years)21432.63.20 (1.52, 6.73)2.62 (1.05, 6.57) Young Teen (15--17 years)7613.111Aboriginal Status Aboriginal4824.90.88 (0.43, 1.79)1.59 (0.60, 4.21) Non-Aboriginal23827.411Urban-rural residence\* Urban, population ≤499,99913518.00.38 (0.19, 0.79)0.45 (0.19, 1.05) Urban, population ≥500,0008333.40.88 (0.41, 1.90)1.48 (0.56, 3.92) Rural area5236.311Immigration to Canada Yes1841.62.03 (0.47, 8.73)0.49 (0.05, 5.12) No26826.011Level of education No Education4626.10.95 (0.40, 2.27)0.73 (0.25, 2.16) High School23827.111Partner/Significant other\*\* Yes14635.02.38 (1.33, 4.27)2.37 (1.12, 4.99) No13918.511Health-Related CharacteristicsPrevious depression diagnosis No23829.21.89 (0.74, 4.79)1.07 (0.38, 3.04) Yes5017.911Experienced violence within last 2 years\*\* No16634.82.74 (1.47, 5.08)3.08 (1.38, 6.86) Yes11716.311Pregnancy-Related CharacteristicsCigarette smoking before pregnancy No12932.01.55 (0.88, 2.72)1.05 (0.49, 2.22) Yes15923.311Alcohol use before pregnancy\*\* No11439.02.66 (1.50, 4.69)3.17 (1.56, 6.45) Yes17319.411Drug use before pregnancy No21626.10.80 (0.42, 1.53)0.39 (0.16, 0.95) Yes7230.611\**p*-value \< .05 between group analysis\*\**p*-value \< .01 between group analysis^a^Sample size is estimated using normalized weights^b^OR and 95 % CI were calculated using bootstrapping technique

Sociodemographic characteristics considered in the analysis of this study included the adolescent woman's age, aboriginal status, urban--rural residence, immigration to Canada, level of education, and presence of a partner. Only two of these variables, age and presence of a partner, were found to be significant characteristics of intended pregnancy among adolescent women after adjusting for other variables. Results demonstrate that older adolescent women 18 to 19 years of age were more likely to report an intended pregnancy, compared to adolescent women who were 15 to 17 years of age (OR: 2.62; 95 % CI: 1.05, 6.57). Age remained a significant variable through adjustment; however, a weaker association was observed in the adjusted model. Additionally, adolescent women who reported having a partner or significant other were 2.37 times more likely to experience an intended pregnancy, compared to those who did not have a partner or significant other (95 % CI: 1.12, 4.99).

Analysis also considered a variety of maternal health characteristics, including previous depression diagnosis and experience with violence over the last two years. In the adjusted model, only experience with violence over the last two years was found to be a significant characteristic of experiencing an intended pregnancy among adolescent women. Women who did not report any experience with violence over the last two years were found to be 3.08 times more likely to have an intended pregnancy, compared to those who did experience violence or abuse (95 % CI: 1.38, 6.86).

Pregnancy related characteristics considered in the analysis included cigarette smoking, alcohol use and drug use prior to pregnancy. Analysis indicated that adolescent women who did not report drinking alcohol before pregnancy, were 3.17 times more likely to experience an intended pregnancy, compared to those who did use alcohol before pregnancy (95 % CI: 1.56, 6.45). Interestingly, analysis revealed that adolescent women who have used drugs prior to becoming pregnant were more likely to have an intended pregnancy, compared to those who did not use drugs prior to becoming pregnant (OR: 0.39; 95 % CI: 0.16, 0.95).

Discussion {#Sec8}
==========

The present study was designed to investigate the prevalence and characteristics of adolescent women in Canada whose pregnancy was intended. The analysis mainly focused on pregnancy intention in relation to a host of maternal demographics, maternal health characteristics, and pregnancy-related statistics. According to a 2009 WHO document, 75 % of all adolescent pregnancies worldwide were intended \[[@CR20]\]. The prevalence of intended adolescent pregnancy in the present study was 27.6 %, a significant portion of all adolescent women wanted to become pregnant. This is similar to figures obtained in a 1998 study on adolescent pregnancy conducted in California, in which 32 % of pregnant adolescent participants stated they had intended to become pregnant \[[@CR15]\].

As compared to other adolescent women in the present study, adolescent women whose pregnancy was intended were more likely to fall into the older teen group (18--19 versus 15--17) and have a partner/significant other. They were less likely to have experienced violence within the last two years, or have used alcohol prior to their pregnancy. Surprisingly, adolescent women who had intended to become pregnant were more likely to have used drugs prior to their pregnancy.

Adolescent pregnancy increases the risk of adverse birth outcomes independent of known confounding factors, including maternal race, education, marital status, tobacco use, and alcohol use \[[@CR1], [@CR9]\]. This includes physical health risks for parent, including increased risk of maternal morbidity \[[@CR21]\]. This also includes mental health risks, as pregnant and parenting adolescents are at greater risk of experiencing depressive symptoms than older pregnant and parenting adult women \[[@CR22]\]. Results from the study showed that adolescent women who had intended their pregnancy were more likely to fall into the older teen group. Previous studies conducted in the United States have also shown that proportion of adolescent women who intended their pregnancies were older than those who had no intentions \[[@CR15]\]. The increased desire for intended pregnancy among older teens compared to younger teens suggests recognition of reduced risks with increased age. The later teenage years, 18--19, are associated with a significant educational milestone for many teenagers in the completion of high school and may be a much more stable period for having a child.

Adolescent women who had not intended their pregnancy were significantly more likely to have experienced violence within the last two years and less likely to state that they had a partner when surveyed. While this study did not look closely at the relationship between intimate partner violence and pregnancy intention, the relationship between adolescent pregnancies and intimate partner violence has been widely documented in the literature \[[@CR23]--[@CR27]\]. An earlier study conducted in the US found that women with unwanted pregnancies were at increased risk for violence by their partners compared to women with intended pregnancies \[[@CR28]\].

Partners play an important role in determining the intention, and the outcome, of a pregnancy \[[@CR29]--[@CR31]\]. In a recent study in the US, pregnant teenagers who had partner support were 63 % less likely to have a low birth weight child and two times less likely to lose their child compared to women who did not have partner support \[[@CR30]\]. Perceived partner support predicts lower maternal and infant distress \[[@CR32]\]. There are many potential reasons for this relationship. Partner support may mean improved financial outcomes for young mothers, as there are many costs associated with having a child, including costs associated with childcare, healthcare, and education. Partner support also provides expectant mothers with a means with which to mitigate the many social disadvantages commonly associated with adolescent pregnancy. Studies on pregnant women have shown that partner stability, status, dependability, and support have a moderating effect on women's experiences of pregnancy \[[@CR33], [@CR34]\]. This moderating effect may operate at a greater level for adolescent girls compared to adult women. Perhaps most importantly, partner support may signify that parenting is a shared responsibility.

Adolescent women who had intended their pregnancies were less likely to have had consumed alcohol prior to their pregnancy than their peers. This may be because they are aware of health complications that can arise for both the child and the mother as a result of consuming alcohol (e.g., fetal alcohol syndrome). While adolescents with unintended pregnancies may also be aware of the harms of alcohol consumption for pregnant women, they are likely to be unaware that they were about to become pregnant. Indeed, preventing alcohol consumption prior to, and during pregnancies, is a primary focus of many campaigns targeting reproductive female health on the federal, provincial, and even the local level.

Adolescent women who had intended their pregnancies were significantly more likely to have used drugs prior to their pregnancy than adolescents who had not intended to become pregnant. This may be because adolescents who intended to become pregnant are less aware about the negative relationship that exists between drug consumption and pregnancy outcomes, compared to the awareness they may have about the relationship between alcohol consumption and poor pregnancy outcomes. One possible explanation is that drug use is the result of withdrawal symptoms experienced because of alcohol cessation. Future research examining drug use among adolescent women who intended to become pregnant may shed more light on this issue.

The results of this study should be cautiously interpreted as some limitations are imposed. One of the major limitations of the current study is that causality cannot be determined due to the cross-sectional nature of the study design. However, the cross-sectional nature of the study allowed us to determine the prevalence and explore characteristics of intended pregnancies among adolescent women. There is also a potential for recall bias however, interviews were generally conducted shortly after childbirth, which minimized the mother's inability to respond accurately to questions referring back to their pregnancy. Despite such limitations, the study sample analyzed was representative of the Canadian population, with a high response rate of 75 %. Furthermore, to our knowledge, determining the prevalence and characteristics of intended pregnancies among adolescent women have not been conducted at the national level in Canada, and thus serves as an important stepping stone for future research considerations.

Conclusions {#Sec9}
===========

The body of research available on intended adolescent pregnancy is very limited, despite a significant portion of adolescent pregnancies being intentional. Findings of this study serve as a reminder that adolescent mothers are not a homogeneous group, and that adolescent women who had intended to become pregnant may be living in a very different set of living circumstances, and accordingly have a different set of needs compared to adolescents whose pregnancies were not intended. More in depth qualitative and quantitative studies should aim to understand common traits possessed by this group of adolescent women, as well as their individual needs, to help inform and direct services and policies for adolescent mothers.
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Canada has ten provinces (Alberta, British Columbia, Manitoba, New Brunswick, Newfoundland and Labrador, Nova Scotia, Ontario, Prince Edward Island, Quebec, and Saskatchewan), and three territories (Northwest Territories, Nunavut and Yukon). All of Canada's territories are located in Northwestern Canada.

The term First Nations refers to Aboriginal peoples in Canada who are neither Inuit nor Metis.
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